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PURPOSE: To provide a high-reliability cooler which 
enables semi-permanent cooling action with need of no 
action stop of an apparatus even when failure occurs or 
inspection is made. 

CONSTITUTION: The following are provided: two or 
more fans 3a, 3b which cool an electronic apparatus; two 
or more power supply means 5a, 5b which supply power 
source to the respective fans; and abnormality detection 
means 6a, 6b which are provided to the respective fans 
and output abnormality signal when the number of fan 
rotation becomes predetermined or less. Further 
provided are control means 7a, 7b which are provided to 
the power supply means and stop power supply and 
output power supply start signal to other fan power 

supply means when abnormality signal enters from the abnormality detection means of one 
fan or the power abnormality of the power supply means is detected. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more fans who cool electronic equipment, and two or more current supply means to 
perform current supply to this each fan, A malfunction detection means to output an abnormality signal 
when it is prepared for said each fan and a fan's rotational frequency becomes below fixed, When it is 
prepared in said each current supply means, and the abnormality signal from the malfunction detection 
means of said fan of 1 inputs or the powerfail of said current supply means is detected The cooling 
system of the electronic equipment characterized by having the control means which outputs a current 
supply start signal to other fans* current supply means while suspending current supply. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the cooling system which performs forced-air cooling 

of electronic equipment. 

[0002] 

[Description of the Prior Art] Conventionally, the configuration of the cooling system of this kind of 
electronic equipment is shown in drawing 2 . 

[0003] One side of the aeration duct 21 is equipped with a fan 23, and the electronic equipment 22 and 
22 which cools on another side is installed. Moreover, the current supply section 26 which performs 
current supply through current supply Rhine 24 is prepared for the fan 23. It cools by sending into 
electronic equipment 22 the cooling wind generated by rotation of a fan 23 through the aeration duct 21 . 
[0004] By the way, the effect of [ at the time of failure generating of the control equipment of a public 
facility, a mass-production-method LC device etc. ] duplex-izes a device, or its internal components and 
equipment, and enables it to correspond by the large device among electronic equipment at the time of 
failure. In such a device, the parts with much failure generating are the part which mechanical wear, 
such as body of revolution, mainly tends to produce, a part which change of the quality of the material 
by the thermal effect tends to produce. Therefore, the fan 23 and the current supply section 26 of the 
above-mentioned cooling system are also contained in the part which failure tends to generate. 
[0005] To perform duplex-ization of the internal components of a device, or interior equipment, it is 
necessary to also duplex-ize a cooling system to coincidence essentially but, and that a cooling system, 
magnitude, or a configuration does not suit in many cases, by large-sized electronic equipment, since 
there are many mark of internal components and equipment,-izing only of the cooling system cannot be 
carried out [ duplex ] in many cases. Therefore, in order to realize the duplex-ized device containing a 
cooling system, the present condition is that there is no approach besides using it, preparing and 
changing two electronic equipment 22 and 22 as shown in drawing 2 . 

[0006] Thus, when using it, preparing and changing two devices 22 and 22 and failure occurs in a 
cooling system, in order to prevent generation of heat of a device etc., actuation of a device needed to be 
stopped, it became useless to have prepared two electronic equipment 22 and 22 as troubleshooting, and 
it had caused decline in operation effectiveness. There was same problem also not only in failure of a 
cooling system but in check or repair. 

1 0007) Moreover, also in the device which is not duplex-ized, since dependability and continuous duty 
time amount are decided with a cooling system, the high-reliability of a cooling system is important. 
[0008] 

[Problem(s) to be Solved by the Invention] As mentioned above, when the fan of a cooling system etc. 
breaks down in the conventional cooling system, in order to prevent generation of heat or the fire of a 
device, actuation of a device must be stopped, and there is a problem of causing decline in operation 
effectiveness. 

[0009] Moreover, although routine inspection and exchange are needed since the fan of a cooling system 
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has a life by wear etc., it is necessary to stop actuation of a device and the fall poses [ operation 
effectiveness ] a problem also in that case. 

[0010] this invention is proposed in order to improve the above faults - having - the time of failure 
generating - or it aims at offering the cooling system of the high-reliability which did not need a halt of 
a device of operation at the time of check, but enabled semipermanent cooling actuation. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the cooling system of 
the electronic equipment by this invention Two or more fans who cool electronic equipment, and two or 
more current supply means to perform current supply to this each fan, A malfunction detection means to 
output an abnormality signal when it is prepared for said each fan and a fan's rotational frequency 
becomes below fixed, When it is prepared in said each current supply means, and the abnormality signal 
from the malfunction detection means of said fan of 1 inputs or the powerfail of said current supply 
means is detected While suspending current supply, it is characterized by having the control means 
which outputs a current supply start signal to other fans' current supply means. 
[0012] 

[Function] When abnormalities occur to the fan who is operating, or when abnormalities occur for a 
current supply means, it becomes unnecessary to perform a halt of the whole device of operation by this 
invention by suspending the current supply to the fan concerned, performing current supply to other 
fans, and continuing cooling actuation. Moreover, since what is necessary is just to carry out about the 
near fan and the near current supply means which it has stopped about check and repair, there is no need 
for a halt of the whole device of operation also in this case. 
[0013] 

[Example] Hereafter, the example of this invention is explained to a detail with reference to a drawing. 
Drawing 1 is the block diagram showing the configuration of the cooling system by one example of this 
invention. In drawing, the electronic equipment 2 and 2 which is the object which cools to one side of 
the aeration duct 1 is installed, and the cooling system of the configuration of having duplex-ized by this 
example is installed in another side of the aeration duct 1. 

[0014] This cooling system consists of two fans 3a and 3b put in order and installed in the aeration duct 
1. check valves 4a and 4b attached in each fans 3a and 3b, and the current supply sections 5a and 5b 
which supply a power source to Fans 3a and 3b, respectively. Here, the side which consists of A system 
and fan 3b, check valve 4b, and current supply section 5b the side which consists of fan 3a, check valve 
4a, and current supply section 5a is called B system. 

[0015] When the rotational frequency of a wing is below fixed, respectively, the malfunction detection 
sections 6a and 6b which detect it and output an abnormality signal are prepared for Fans 3a and 3b, and 
the power control sections 7a and 7b which control current supply are formed in the current supply 
sections 5a and 5b. And while the current supply sections 5a and 5b are connected with Fans 3a and 3b 
in current supply Rhine 10 and the malfunction detection sections 6a and 6b and the power control 
sections 7a and 7b are connected by the abnormality signal line 1 1, power control section 7a of the 
current supply sections 5a and 5b and 7b are connected by the signal line 12. 
[0016] Next, actuation of this cooling system constituted is explained below like the above. 
[001 7] Now, as shown in drawing..). . fan 3a of A system shall be driven and electronic equipment 2 and 
2 shall be cooled. In this case, the cooling wind from fan 3a flows like an arrow head a, it is sent into 
electronic equipment 2 and 2, and cooling is made. Moreover, it will be in the condition of the blast 
pressure force of flow as check valve 4of fan 3b of B system stopped in that case b shows by the arrow 
head b from fan 3a having worked, and having closed like illustration, and will prevent a cooling wind 
leaking from fan 3b. 

[0018] Here, supposing the rotational frequency of fan 3a of A system falls to below fixed by a certain 
cause, an abnormality signal will be sent to power control section 7of current supply section 5a a 
through the abnormality signal line 1 1 from malfunction detection section 6of fan 3a a. Power control 
section 7a sends the signal which tells initiation of current supply through a signal line 12 to power 
control section 7of current supply section 5b of B system b while it suspends the current supply to fan 3a 
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and stops cooling by fan 3a. If the start signal of current supply is received, a power source will be 
supplied to fan 3b from current supply section 5b, and fan 3b will carry out a rotation drive. Check valve 
4b opens by ventilation of fan 3b, and a cooling wind is sent to electronic equipment 2 and 2. Moreover, 
check valve 4of stopped fan 3a a will be in the condition of having closed according to the blast pressure 
force from fan 3b, and will prevent a cooling wind leaking from fan 3a. 

[0019] Moreover, when a powerfail occurs in current supply section 5a which supplies the power source 
to fan 3a in the state of drawing.). , power control section 7a detects it, and suspends current supply [ as 
opposed to delivery and fan 3a for the signal which tells initiation of current supply through a signal line 
12 ] to power control section 7of current supply section 5b b. Also in this case, cooling by fan 3b is 
started like ****. 

[0020] In the cooling system of this example, since current supply is suspended automatically and the 
drive by the fans 3a and 3b of the system of another side was started when abnormalities occurred in 
Fans 3a and 3b or the current supply sections 5a and 5b of A system currently driven by being 
constituted as mentioned above and operating, or B system, it is made continuously, without cooling 
actuation breaking off. It becomes unnecessary therefore, to suspend actuation of electronic equipment 2 
and 2 by failure of a cooling system. If it is made to perform routine inspection or repair about a stopped 
system, it will become unnecessary moreover, to suspend actuation of electronic equipment 2 and 2 at 
the time of check. 
[0021] 

[Effect of the Invention] Since the current supply to the fan concerned is suspended, current supply to 
other fans is performed and cooling actuation was continued as explained above when abnormalities 
occurred to the fan who is operating according to the cooling system of this invention, or when 
abnormalities occurred for a current supply means, it becomes possible for it to become unnecessary to 
perform a halt of the whole device of operation at the time of failure, and to raise the operation 
effectiveness of a device. 

[0022] Moreover, also in check and repair, since what is necessary is just to carry out about the near fan 
and the near current supply means which it has stopped, the need for a halt of the whole device of 
operation is lost at the time of check. 



[Translation done.] 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the cooling system which performs forced-air cooling 
of electronic equipment. 
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PRIOR ART 



[Description of the Prior Art ) Conventionally, the configuration of the cooling system of this kind of 
electronic equipment is shown in dj;awjng_2 . 

[0003] One side of the aeration duct 21 is equipped with a fan 23, and the electronic equipment 22 and 
22 which cools on another side is installed. Moreover, the current supply section 26 which performs 
current supply through current supply Rhine 24 is prepared for the fan 23. It cools by sending into 
electronic equipment 22 the cooling wind generated by rotation of a fan 23 through the aeration duct 21 . 
[0004] By the way, the effect of [ at the time of failure generating of the control equipment of a public 
facility, a mass-production-method LC device etc. ] duplex-izes a device, or its internal components and 
equipment, and enables it to correspond by the large device among electronic equipment at the time of 
failure. In such a device, the parts with much failure generating are the part which mechanical wear, 
such as body of revolution, mainly tends to produce, a part which change of the quality of the material 
by the thermal effect lends to produce. Therefore, the fan 23 and the current supply section 26 of the 
above-mentioned cooling system are also contained in the part which failure tends to generate. 
[0005] To perform duplex-ization of the internal components of a device, or interior equipment, it is 
necessary to also duplex-ize a cooling system to coincidence essentially but, and that a cooling system, 
magnitude, or a configuration does not suit in many cases, by large-sized electronic equipment, since 
there are many mark of internal components and equipment,-izing only of the cooling system cannot be 
carried out [ duplex ] in many cases. Therefore, in order to realize the duplex-ized device containing a 
cooling system, the present condition is that there is no approach besides using it, preparing and 
changing two electronic equipment 22 and 22 as shown in drawing 2 . 

[0006] Thus, when using it, preparing and changing two devices 22 and 22 and failure occurs in a 
cooling system, in order to prevent generation of heat of a device etc., actuation of a device needed to be 
stopped, it became useless to have prepared two electronic equipment 22 and 22 as troubleshooting, and 
it had caused decline in operation effectiveness. There was same problem also not only in failure of a 
cooling system but in check or repair. 

[0007] Moreover, also in the device which is not duplex-ized, since dependability and continuous duty 
time amount are decided with a cooling system, the high-reliability of a cooling system is important. 



[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since the current supply to the fan concerned is suspended, current supply to 
other fans is performed and cooling actuation was continued as explained above when abnormalities 
occurred to the fan who is operating according to the cooling system of this invention, or when 
abnormalities occurred for a current supply means, it becomes possible for it to become unnecessary to 
perform a halt of the whole device of operation at the time of failure, and to raise the operation 
effectiveness of a device. 

[0022] Moreover, also in check and repair, since what is necessary is just to carry out about the near fan 
and the near current supply means which it has stopped, the need for a halt of the whole device of 
operation is lost at the time of check. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] As mentioned above, when the fan of a cooling system etc. 
breaks down in the conventional cooling system, in order to prevent generation of heat or the fire of a 
device, actuation of a device must be stopped, and there is a problem of causing decline in operation 
effectiveness. 

[0009] Moreover, although routine inspection and exchange are needed since the fan of a cooling system 
has a life by wear etc., it is necessary to stop actuation of a device and the fall poses [ operation 
effectiveness ] a problem also in that case. 

[0010] this invention is proposed in order to improve the above faults -- having — the time of failure 
generating or it aims at offering the cooling system of the high-reliability which did not need a halt of 
a device of operation at the time of check, but enabled semipermanent cooling actuation. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, the cooling system of 
the electronic equipment by this invention Two or more fans who cool electronic equipment, and two or 
more current supply means to perform current supply to this each fan, A malfunction detection means to 
output an abnormality signal when it is prepared for said each fan and a fan's rotational frequency 
becomes below fixed, When it is prepared in said each current supply means, and the abnormality signal 
from the malfunction detection means of said fan of 1 inputs or the powerfail of said current supply 
means is detected While suspending current supply, it is characterized by having the control means 
which outputs a current supply start signal to other fans' current supply means. 
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OPERATION 



[Function] When abnormalities occur to the fan who is operating, or when abnormalities occur for a 
current supply means, it becomes unnecessary to perform a halt of the whole device of operation by this 
invention by suspending the current supply to the fan concerned, performing current supply to other 
fans, and continuing cooling actuation. Moreover, since what is necessary is just to carry out about the 
near fan and the near current supply means which it has stopped about check and repair, there is no need 
for a halt of the whole device of operation also in this case. 
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EXAMPLE 



[Example] Hereafter, the example of this invention is explained to a detail with reference to a drawing. 
Drawing. J is the block diagram showing the configuration of the cooling system by one example of this 
invention. In drawing, the electronic equipment 2 and 2 which is the object which cools to one side of 
the aeration duct 1 is installed, and the cooling system of the configuration of having duplex-ized by this 
example is installed in another side of the aeration duct 1 . 

[0014] This cooling system consists of two fans 3a and 3b put in order and installed in the aeration duct 
1, check valves 4a and 4b attached in each fans 3a and 3b, and the current supply sections 5a and 5b 
which supply a power source to Fans 3a and 3b, respectively. Here, the side which consists of A system 
and fan 3b, check valve 4b, and current supply section 5b the side which consists of fan 3a, check valve 
4a, and current supply section 5a is called B system. 

[0015] When the rotational frequency of a wing is below fixed, respectively, the malfunction detection 
sections 6a and 6b which detect it and output an abnormality signal are prepared for Fans 3a and 3b, and 
the power control sections 7a and 7b which control current supply are formed in the current supply 
sections 5a and 5b. And while the current supply sections 5a and 5b are connected with Fans 3a and 3b 
in current supply Rhine 10 and the malfunction detection sections 6a and 6b and the power control 
sections 7a and 7b are connected by the abnormality signal line 1 1, power control section 7a of the 
current supply sections 5a and 5b and 7b are connected by the signal line 12. 
[0016] Next, actuation of this cooling system constituted is explained below like the above. 
[0017] Now, as shown in drawing] , fan 3a of A system shall be driven and electronic equipment 2 and 
2 shall be cooled. In this case, the cooling wind from fan 3a flows like an arrow head a, it is sent into 
electronic equipment 2 and 2, and cooling is made. Moreover, it will be in the condition of the blast 
pressure force of flow as check valve 4of fan 3b of B system stopped in that case b shows by the arrow 
head b from fan 3a having worked, and having closed like illustration, and will prevent a cooling wind 
leaking from fan 3b. 

[0018] Here, supposing the rotational frequency of fan 3a of A system falls to below fixed by a certain 
cause, an abnormality signal will be sent to power control section 7of current supply section 5a a 
through the abnormality signal line 1 1 from malfunction detection section 6of fan 3a a. Power control 
section 7a sends the signal which tells initiation of current supply through a signal line 12 to power 
control section 7of current supply section 5b of B system b while it suspends the current supply to fan 3a 
and stops cooling by fan 3a. If the start signal of current supply is received, a power source will be 
supplied to fan 3b from current supply section 5b, and fan 3b will carry out a rotation drive. Check valve 
4b opens by ventilation of fan 3b, and a cooling wind is sent to electronic equipment 2 and 2. Moreover, 
check valve 4of stopped fan 3a a will be in the condition of having closed according to the blast pressure 
force from fan 3b, and will prevent a cooling wind leaking from fan 3a. 

[0019] Moreover, when a powerfail occurs in current supply section 5a which supplies the power source 
to fan 3a in the state of drawing 1 , power control section 7a detects it, and suspends current supply [ as 
opposed to delivery and fan 3a for the signal which tells initiation of current supply through a signal line 
12 ] to power control section 7of current supply section 5b b. Also in this case, cooling by fan 3b is 
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started like ****. 

[0020] In the cooling system of this example, since current supply is suspended automatically and the 
drive by the fans 3a and 3b of the system of another side was started when abnormalities occurred in 
Fans 3a and 3b or the current supply sections 5a and 5b of A system currently driven by being 
constituted as mentioned above and operating, or B system, it is made continuously, without cooling 
actuation breaking off. It becomes unnecessary therefore, to suspend actuation of electronic equipment 2 
and 2 by failure of a cooling system. If it is made to perform routine inspection or repair about a stopped 
system, it will become unnecessary moreover, to suspend actuation of electronic equipment 2 and 2 at 
the time of check. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings ) 

[Drawing 1 j It is the block diagram showing the configuration of the cooling system by one example of 
this invention. 

[Drawing 2] It is the block diagram showing the configuration of the conventional cooling system. 
[Description of Notations] 

1 Aeration duct 

2 Electronic equipment 

3a, 3b -- Fan 

4a, 4b - Check valve 

5a, 5b — Current supply section 

6a ? 6b - Malfunction detection section 

7a, 7b — Power control section 
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